Equilibrium unfolding of the C-terminal SAM domain of p73.
The sterile alpha motif (SAM) domain is a protein module of approximately 65 to 70 amino acids found in many diverse proteins whose functions range from signal transduction to transcriptional repression. The alpha splice variant of p73 (p73 alpha), a homologue of the tumor suppressor p53, has close to its C-terminus a SAM motif. Here, we report the folding equilibrium properties of the p73 alpha SAM domain (SAMp73) by using different biophysical techniques (circular dichroism, fluorescence, and Fourier transform infrared spectroscopies, and differential scanning calorimetry). Those probes indicate that SAMp73 folds via a two-state mechanism. Fluorescence experiments performed at different pHs showed two titrations: the first one due to an acid residue (with a pK(a) = 4.5 +/- 0.3) and the second due to deprotonation of tyrosine residues. The conformational stability of the protein upon chemical denaturation was determined over the pH range 3 to 10. The maximum conformational stability is DeltaG = 5.7 +/- 0.4 kcal x mol(-1) (at 25 degrees C) and occurs in a broad maximum, with little variation, between pH 6 and 10. The high melting temperature of SAMp73 (T(m) = 93.5 degrees C), despite its moderate conformational stability at 25 degrees C, can be ascribed to its low heat capacity change upon unfolding, DeltaC(p), which is estimated to be around 915 cal x K(-1) x mol(-1) at 25 degrees C and only around 543 cal x K(-1) x mol(-1) at the T(m). The implications of the temperature-dependent nature of DeltaC(p) are discussed in relation to the thermal stability of proteins as opposed to their conformational stability at room temperature.